Results and Discussion
In the previous experiment, NIV induced a typical apoptosis in HL-60 cells upon the observation of apoptotic bodies under electron microscope and DNA fragmentation on agarose gel electrophoreses). Flow cytometric analyses showed the induction of apoptosis in hPBLs in vitro, as observed in HL-60 cells. DNA fluorescence of PI-stained hPBLs incubated with 1,000 ng/ml of NIV for various times were profiled (Fig. 1) . The T-2 toxin-treated hPBLs showed Isolated hPBLs were incubated in the absence (a) or presence of 1,000 ng/ml NIV for 1 (b), 3 (c) and 5 (d) days. The percentages of NIV-induced apoptosis were detected by fluorescence intensity of PI. Apoptotic nuclei appeared as a broad hypodiploid DNA peak which was easily discriminable from the narrow peak of hPBLs with normal DNA content in the red fluorescence channels. PI is excited at 488 nm and the emission conveniently collected around at 630 nm. significant reduction of the fraction containing G0/G, phase nuclei with diploid DNA content, while the apoptotic fraction was greatly increased. These changes were detectable in the cells treated with more than 100 ng/ml of NIV after 1 day. (Fig. 2) . In the previous paper, we
showed that HL-60 underwent apoptosis by T-2 toxin transiently elevated Ca++i level and the apoptosis was completely inhibited by BAPTA-AM, a Ca++i chelator and hPBLs were sufficiently suppressed the T-2 toxin-induced apoptosis. NIV-treated hPBLs similarly showed suppression of undergoing apoptosis (Fig. 3) . The results suggest the possibility that NIV elicits apoptosis in hPBLs like as T-2 toxin-induced hPBLs apoptosis through Ca-mediated multiple signal transduction pathways, although the induction potential of NIV is about 100-fold less than T-2 toxin. Next, we demonstrated whether NIV induces apoptosis in PBLs in vivo. By in vitro culture, about 1.5-2 fold apoptotic nuclei were detected in mPBLs isolated from NIV-treated mice in compared with negative controls and the percentages of apoptotic nuclei tended to increase time-dependently within 2 hr (Fig. 4) . Moreover, in other tissues such as thymus, spleen and liver apoptotic bodies were observed by electron microscopy (see p. 39-43). These in vitro and in vivo observations suggest that NIV-induced cellular damages and cell death are mediated by an induction of apoptosis.
